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Abstract 
Objective To determine how data on water source quality affect assessments 
of progress towards the 2015 Millennium Development Goal (MDG) target on 
access to safe drinking-water. 
Methods Data from five countries on whether drinking-water sources 
complied with World Health Organization water quality guidelines on 
contamination with thermotolerant coliform bacteria, arsenic, fluoride and 
nitrates in 2004 and 2005 were obtained from the Rapid Assessment of 
Drinking-Water Quality project. These data were used to adjust estimates of 
the proportion of the population with access to safe drinking-water at the MDG 
baseline in 1990 and in 2008 made by the Joint Monitoring Programme for 
Water Supply and Sanitation, which classified all improved sources as safe. 
Findings Taking account of data on water source quality resulted in 
substantially lower estimates of the percentage of the population with access 
to safe drinking-water in 2008 in four of the five study countries: the absolute 
reduction was 11% in Ethiopia, 16% in Nicaragua, 15% in Nigeria and 7% in 
Tajikistan. There was only a slight reduction in Jordan. Microbial 
contamination was more common than chemical contamination. 
Conclusion The criterion used by the Joint Monitoring Programme to 
determine whether a water source is safe can lead to substantial 
overestimates of the population with access to safe drinking-water and, 
consequently, also overestimates the progress made towards the 2015 MDG 
target. Monitoring drinking-water supplies by recording both access to water 
sources and their safety would be a substantial improvement. 
 
Introduction 
The United Nations Millennium Development Goals (MDGs) encapsulated a global 
agreement to tackle the pervasive health, social and economic effects of poverty. 
Their influence on national policy and development practice has been profound. From 
their first formulation, the MDGs included a target for access to safe drinking-water. 
After several revisions, this target, designated Target 7c, is now to reduce by half, 
between 1990 and 2015, “the proportion of the population without sustainable access 
to safe drinking-water and basic sanitation”.1 
The World Health Organization (WHO) and the United Nations Children’s 
Fund (UNICEF) report progress towards this target through their Joint Monitoring 
Programme for Water Supply and Sanitation.2 However, the functioning of the Joint 
Monitoring Programme and the appropriateness of some of the indicators currently 
used to monitor access to safe drinking-water and the pace of improvement have been 
questioned.3,4 A key concern has been the inclusion of the word safe in the target and 
whether or not the data on water quality available are suitable for monitoring access to 
safe drinking-water up to 2015, as well as for providing a retrospective estimate of 
access at baseline in 1990. 
In the 1990s, WHO and UNICEF categorized households as obtaining 
drinking-water from either an improved or an unimproved source, with only water 
from an improved source being regarded as safe. This approach is still used today by 
the Joint Monitoring Programme. The decision on whether a source is classified as 
improved or unimproved is based on expert judgement of the likelihood that a 
particular type of source provides safe drinking-water (Table 1). Consequently, this 
approach assesses access to specific types of water sources but not the quality of the 
water sources. 
Further, the indicator used for monitoring progress towards the achievement of 
MDG Target 7c was the “proportion of households using water from an improved 
source”.1 This indicator conflates the requirement for access with that for safety. 
Although this measure has been criticized, its use was perhaps inevitable given the 
need for a single percentage figure that could be used as a target and given the limited 
availability of data on water quality that could be backdated to 1990, the baseline year 
for Target 7c. In 1990, there was no international system for collating data on water 
quality. However, the information available today suggests that there were large gaps 
 
in data for peri-urban areas in low-income countries and for small, often rural, supply 
systems in low-, middle- and high-income countries. Moreover, data comparability 
between countries was poor since different parameters were assessed using a range of 
sampling and reporting methods.5 
Currently, progress on the drinking-water component of MDG Target 7c is 
judged as being “on track”. The most recent projections suggest that only 9% of the 
world’s population will be using drinking-water from an unimproved source in 2015 
— slightly better than the target requirement of 12%.6 However, assessing the safety 
of drinking-water according to whether or not it comes from an improved source is 
likely to overestimate both the proportion of the population with access to safe 
drinking-water at baseline and progress towards Target 7c because many improved 
sources will not provide safe water, particularly in developing countries. Conversely, 
the proportion of unimproved sources that actually do provide safe drinking-water is 
likely to be small.7,8 
In 2010, WHO and UNICEF released data on the quality of water sources in 
five countries that had participated in the Rapid Assessment of Drinking-Water 
Quality (RADWQ) project.9–13 The availability of these data offered the opportunity 
to determine how information on water quality affects Joint Monitoring Programme 
estimates of the proportion of the population without access to safe drinking-water. 
Taking water quality into account was expected to have two main 
consequences. First, since some of the water sources categorized as improved at 
baseline in 1990 were actually unsafe, the proportion of the population without access 
to safe drinking-water at that time will have been greater than estimated. Second, 
since some of the new water sources installed since 1990 and categorized as improved 
were actually unsafe, the subsequent reduction in the proportion of the population 
without access to safe drinking-water will have been smaller than estimated. 
The combined effect of these two factors on estimates of progress towards 
achieving MDG Target 7c will vary between countries according to the mix of 
improved source types in use and the actual safety of each source type. Thus, for 
countries with predominantly safe, well maintained, piped systems, taking water 
quality into account probably leads to only small adjustments in the estimates. In 
 
contrast, the adjustments are likely to be substantial for countries where a large 
proportion of improved water sources are poorly maintained. 
The aim of this study was to determine how accounting for RADWQ data on 
water source quality affects Joint Monitoring Programme assessments of progress 
towards achieving MDG Target 7c in five countries: Ethiopia, Jordan, Nicaragua, 
Nigeria and Tajikistan. 
Method 
Data on drinking-water safety 
Between October 2004 and April 2005, the RADWQ project conducted pilot studies 
in eight countries to assess drinking-water safety and to determine how the Joint 
Monitoring Programme could be modified to take drinking-water safety into account. 
Each survey considered a nationally representative sample of approximately 1500 
water sources, with an emphasis on the types of improved water source in widespread 
use.14 Each water source was assessed using a checklist of potential risk factors and 
tested for a restricted set of water quality parameters. Summary reports of the pilot 
studies carried out in Ethiopia, Jordan, Nicaragua, Nigeria and Tajikistan are 
available.2 
Water sources were tested for the presence of thermotolerant coliform 
bacteria, fluoride, arsenic and nitrate compounds. Coliform bacteria serve as an 
indicator of the possible presence of waterborne pathogens, which cause more disease 
than any other drinking-water contaminant. Among chemical contaminants, fluoride 
and arsenic are believed to have the greatest effect on public health globally.15 They 
both occur naturally in groundwater in certain geological settings. Although the 
presence of nitrates is thought to pose a smaller threat to public health globally, it is 
still a concern. Moreover, as nitrates are primarily anthropogenic in origin, these 
compounds provide another perspective on drinking-water safety. 
For each of the five countries, we used RADWQ data on drinking-water safety 
to determine the percentage of each type of water source that complied with WHO 
guidelines on thermotolerant coliforms (i.e. percentage microbial compliance) and the 
percentage that complied with guidelines on thermotolerant coliforms, arsenic, 
fluoride and nitrates (i.e. percentage overall compliance).16 
 
Adjustment for compliance 
The Joint Monitoring Programme bases its estimates of access to improved water 
sources on data from all available national censuses and nationally representative 
household surveys. The proportion of the population with access to an improved 
water source is derived by categorizing the water source types reported in national 
data as either improved or unimproved using the classification shown in Table 1. 
Then, for each country, the figures for access derived from individual surveys and 
censuses are plotted over time, separately for rural and urban populations, and least 
squares linear regression is used to fit temporal trend lines. When required, the trend 
line is extrapolated for up to 2 years beyond the available data points, after which it is 
assumed that the figure does not change for another 4 years. The Joint Monitoring 
Programme uses these trend lines to estimate the proportion of the population with 
access to an improved water source in any given year. 
To ensure that we were applying the methodology correctly, we replicated the 
procedures used for the five study countries for the data contained in the Joint 
Monitoring Programme country reports. The figures we obtained for Ethiopia, Jordan, 
Nicaragua and Nigeria were checked against the published figures17; the figures for 
Tajikistan were checked against revised figures provided by the Joint Monitoring 
Programme. 
Our first step in investigating the effect of RADWQ drinking-water safety data 
on Joint Monitoring Programme estimates of access to safe drinking-water was to 
match the source types reported in the RADWQ project with those reported in the 
household surveys and censuses used by the Joint Monitoring Programme. In some 
instances, we encountered difficulties in matching the two sets of source types (details 
of these difficulties and how they were resolved are available from the corresponding 
author on request). To estimate the proportion of the population with access to safe 
drinking-water, we adjusted the proportion with access to water from each source type 
using estimates of the percentage microbial compliance and percentage overall 
compliance for each source type reported by the RADWQ project. Although Joint 
Monitoring Programme estimates of the proportion using specific source types were 
available for rural and urban areas separately, RADWQ compliance figures were for 
rural and urban areas combined. Moreover, improved sources used by only a small 
proportion of the population were not assessed in the RADWQ project (Table 2). In 
 
the absence of RADWQ data, we followed the approach used by the Joint Monitoring 
Programme and assumed that such sources were 100% compliant. 
The revised figures for access to safe drinking-water for different source types 
were summed to give separate estimates for the proportion of the urban and rural 
population with access to safe drinking-water in each country. Trend lines were fitted 
to each separately, in accordance with Joint Monitoring Programme methods. Each 
trend line was then used to estimate the proportion with access to an improved water 
source that met our microbial and overall compliance criteria in 1990, 1995, 2000, 
2005 and 2008. In addition, for these years, the number of individuals with access to 
safe drinking-water in each country was calculated using United Nations population 
data obtained from the Joint Monitoring Programme web site. 
The MDG targets for each country except Tajikistan were recalculated using 
revised estimates of the proportion of the population with access to safe drinking-
water at baseline in 1990. For Tajikistan, the 1995 figure was the earliest available. 
This process produced three sets of figures for each country for both the MDG target 
and for the proportion of the population with access to safe drinking-water in any 
year: (i) the original Joint Monitoring Programme figures; (ii) the Joint Monitoring 
Programme figures adjusted for percentage microbial compliance; and (iii) the Joint 
Monitoring Programme figures adjusted for percentage overall compliance. 
Results 
Revised 2008 safe drinking-water estimates 
Taking RADWQ data on water source quality (Table 2) into account substantially 
reduced the estimated proportion of the population with access to safe drinking-water 
in 2008 in four of the five study countries. After adjusting for percentage overall 
compliance, the estimated proportion of the Ethiopian population with access to safe 
drinking-water in 2008 fell by 11% (Fig. 1). The reductions in three other countries 
were similar: 16% in Nicaragua, 15% in Nigeria and 7% in Tajikistan. In addition, 
Fig. 1 also shows that this adjustment had the greatest effect in Nicaragua and 
Nigeria, mainly because the microbial compliance of improved water sources was 
low. In Ethiopia, microbial contamination of springs and protected dug wells was the 
main reason for the reduction; in Tajikistan, it was microbial contamination of piped 
supplies. In Jordan, the main source of water is a piped supply provided by public 
 
utilities, which was almost entirely free of microbial and chemical contamination 
(Table 2). Consequently, adjustment for percentage overall compliance resulted in 
only a slight reduction in the estimated proportion of the population with access to 
safe drinking-water. Overall, microbial contamination was the principal reason that 
improved water sources in all five countries were judged unsafe by the RADWQ 
project. Chemical contamination had only a limited effect. 
Revised Millennium Development Goal targets 
Fig. 1 shows the revised figures for the proportion of the population with access to 
safe drinking-water at baseline in 1990 in the five study countries and the revised 
MDG targets for 2015 based on these figures. Since adjustment for microbial and 
chemical contamination resulted in lower baseline values, the target increase in the 
proportion of the population that should have access to safe drinking-water by 2015 
was raised. Consequently, less progress was made between baseline and 2008 than 
previously estimated. In addition, progress was reduced further because some 
improved water sources installed after baseline did not comply with guidelines on 
contamination and were reclassified as unsafe. 
Adjustment for microbial and chemical contamination meant that in all 
countries except Jordan the estimated proportion of the population needing to gain 
access to safe drinking-water between 2008 and 2015 to reach the 2015 target 
increased: the absolute increase was 8% in Ethiopia, 7% in Nicaragua, 8% in Nigeria 
and 4% in Tajikistan. Table 3 lists the size of the population without access to safe 
drinking-water in the five study countries between 1990 and 2008, as estimated using 
the original Joint Monitoring Programme figures and using these figures adjusted for 
percentage microbial compliance and percentage overall compliance, respectively. 
Adjustment for percentage overall compliance increased the estimated number of 
people without access to safe drinking-water in 2008 in Ethiopia and Nigeria, the two 
most populous countries, by 8.9 and 22 million, respectively. 
Discussion 
Our revision of the estimated proportion of the population with access to safe 
drinking-water involved several assumptions that could have led to systematic 
underestimation or overestimation. These assumptions and their likely effects are 
 
detailed in Table 4 (available at: http://www.who.int/bulletin/volumes/90/##/##-
######). 
Notably, we assumed that the best estimate of the percentage of each type of 
water source that complied with WHO guidelines in 1990 was the same as that 
observed in the RADWQ project in 2004 and 2005 because equivalent data on water 
source quality were not available for 1990. However, our analysis did take account of 
the mix of improved water source types in use at baseline in each of the five 
countries, as recorded in Joint Monitoring Programme inventories. This ensured that 
we correctly accounted for a major influence on estimated overall access to safe 
drinking-water. In our view, the variation over time in the quality of water from each 
source type is likely to have a smaller effect on estimated access to safe drinking-
water than the variation in the mix of improved water source types in use. Since 
comprehensive data on water quality were not available for different source types in 
each reporting period, we believe that the best estimates were obtained by 
extrapolating RADWQ data on compliance rates to both earlier and later periods. 
In addition to assuming that the percentage of each type of water source that 
complies with WHO safety guidelines remains constant over time, we also assumed 
that the percentage is the same for urban and rural areas. The effect of these two 
assumptions on our analysis and on progress towards achieving MDG Target 7c will 
vary between countries. 
One consequence of the lack of data on changes in water source quality over 
time is that the target of increasing the “proportion of households using water from an 
improved source” in MDG Target 7c encourages the installation of new improved 
water sources but does not provide an incentive for maintaining the quality of existing 
sources. Modifying the target to include both water source quality and the type of 
source could lead to improvements in existing sources as well as to the installation of 
new sources. 
For water sources other than reliable piped water into the home, contamination 
between the source and the point of use is known to be significant and has led to 
increasing interest in household water treatment and safe storage.18 We did not 
account for this type of contamination or for the effect of home water treatment in our 
study because of the conceptual and methodological difficulties in doing so.19 
 
The RADWQ project assessed one unimproved water source: vehicle tankers 
in Nigeria. These were used by 2.5% of the population in 2008 and their percentage 
overall compliance was 62%. However, we followed the standard Joint Monitoring 
Programme methodology and treated these tankers as an unimproved water source in 
our analysis since the sustainability of access was questionable. 
During our study, we found it difficult to match the water source types 
reported in the various surveys from which the Joint Monitoring Programme obtained 
its data with those reported by the RADWQ project. We resolved these difficulties by 
adopting the same approach as the Joint Monitoring Programme, where possible, or 
by disaggregating water source types into broad groups using data from the most 
recent survey that provided a sufficiently detailed classification. In addition, we 
observed discrepancies between the data on access to water sources used by the Joint 
Monitoring Programme and those reported by the RADWQ project, particularly for 
the estimated coverage of boreholes in Ethiopia and Nigeria. 
We noted substantial differences between countries in the level of compliance 
of certain types of improved water sources with WHO water safety guidelines. For 
example, in Ethiopia the percentage overall compliance reported in the RADWQ 
project for water from piped supplies from public utilities was higher than that from 
boreholes (80.4% versus 65.6%, respectively; Table 2), whereas in Nigeria 
compliance was lower for water from piped supplies than from boreholes or tube 
wells (77.0% versus 86.0%, respectively). These data highlight the potential for 
substantial water quality improvements. 
In conclusion, we found that taking water quality into account substantially 
reduced estimates of the proportion of the population with access to safe drinking-
water at baseline in four of the five study countries. Although this resulted in lower 
revised values for MDG Target 7c in 2015, the difference between the revised 
baseline and target values increased. Progress towards the target was further impeded 
because some improved water sources installed after the baseline year were likely to 
be unsafe. Countries in which a high proportion of improved water sources is poorly 
maintained would be most affected. 
Although the data from the RADWQ project cannot be directly extrapolated to 
a global scale, our analysis suggests that the criterion used by the Joint Monitoring 
 
Programme to monitor progress towards MDG Target 7c, namely, whether drinking 
water comes from an improved or unimproved source, is likely to lead to substantial 
overestimation of the number of safe sources compared with criteria that include 
water quality. An earlier study in Madhya Pradesh, India, led to a similar 
conclusion.20 
A way of monitoring water supplies that records details of both access to 
water sources and their safety, rather than the composite parameter used at present, 
would be a substantial improvement. However, water quality assessment would place 
greater demands on national and international monitoring systems and on the data 
collection methods on which they rely. 
For the future, we recommend, first, that the usefulness of data on water 
quality currently available from national monitoring programmes be assessed by 
comparing these data with data from the RADWQ project and, second, that the 
feasibility and cost of including selected water quality parameters in household 
surveys be evaluated. 
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Table 1. Classification of drinking-water source types as improveda or 
unimproved, Joint Monitoring Programme for Water Supply and 
Sanitation, 201121ss 
Source class Type of source 
Unimproved drinking-
water source 
Unprotected dug well, unprotected spring, cart with 
small tank or drum, surface water (e.g. river, dam, 
lake, pond, stream, canal or irrigation channel) and 
bottled water 
Improved drinking-water 
source (piped to 
dwelling, plot or yard) 
Piped water connection located inside the user’s 
dwelling, plot or yard 
Improved drinking-water 
source (other sources) 
Public taps or standpipes, tube wells or boreholes, 
protected dug wells, protected springs and 
rainwater collection 
a Drinking-water from an improved water source was regarded as safe by the Joint Monitoring 
Programme. 
 Table 2. Compliance of drinking-water sources with WHO guidelines on contamination in five countries, Rapid 
Assessment of Drinking-Water Quality project, 2004–2005 
 
Microbial compliancec Overall complianced Improved drinking-water 
source type,a  by country 
Population 
coverageb 
(%) 
 
Compliant 
sources 
(%) 
Sources 
sampled 
(n) 
 
Compliant 
sources 
(%) 
Sources 
sampled 
(n) 
Ethiopia        
Piped supply from a public utility 19.8 87.6 838 80.4 832 
Borehole 5.1 67.9 290 65.6 270 
Protected spring 7.0 43.3 319 43.3 313 
Protected dug well 5.0 54.8 155 54.8 155 
Total 36.9 NA 1602 NA 1570 
Jordan        
Piped supply from a public utility 93.4 99.9 1639 97.8 1639 
Other improved sourcee 4.5 NA 0 NA 0 
Total 97.9 NA 1639 NA 1639 
Nicaragua      
Piped supply from a public utility 69.0f 89.9 335 89.1g 335 
Community supply 6.6f 39.0 265 38.6g 265 
Borehole or tube well 4.6f 45.7 442 41.6g 442 
Protected dug well 3.9f 19.3 446 18.5g 446 
Other improved sourcee 0.1f NA 0 NA 0 
Total 84.1f NA 1488 NA 1488 
Nigeria      
Piped supply from a public utility 19.6 77.0 630 77.0 630 
Borehole or tube well 14.7 94.0 525 86.0 525 
Protected dug well 12.9 56.0 424 51.0 424 
Total      
Tajikistan       
Piped supply from a public utility 58.4 88.6 1286 88.2 1286 
Protected spring 9.6 82.0 334 82.0 334 
Other improved sourcee 1.2 NA 0 NA 0 
Total 69.2 NA 1620 NA 1620 
NA, not available; WHO, World Health Organization. 
 a The Rapid Assessment of Drinking-Water Quality (RADWQ) project assessed only water source types classified as improved by the Joint Monitoring 
Programme for Water Supply and Sanitation. 
b The percentage of the population receiving drinking-water from each source in 2004 to 2005 was estimated from RADWQ project reports. 
c Compliance with WHO guidelines on drinking-water contamination with thermotolerant coliform bacteria. 
d Compliance with WHO guidelines on drinking-water contamination with thermotolerant coliforms, arsenic, fluoride and nitrates. 
e Types of improved water source used by less than 5% of the population were not sampled during the RADWQ project. 
f Since, unlike reports for other countries, the RADWQ report for Nicaragua did not record the proportion of unimproved sources, Joint Monitoring Programme 
figures were used to estimate population coverage in the country. 
g Since overall compliance was not recorded in the RADWQ report for Nicaragua, overall compliance was estimated from separate chemical and microbial 
compliance figures on the assumption that the two were independent. 
 Table 3. Estimated population without access to safe drinking-water in five countries, by assessment method, 1990–2008 
Population without access to safe 
drinking-water (millions)a 
Assessment method, by country 
1990 1995 2000 2005 2008 
Ethiopia      
JMPb 40.1 44.4 47.2 48.5 50.0 
JMP adjusted for microbial compliancec 42.8 48.4 52.0 55.0 57.3 
JMP adjusted for overall complianced 43.1 48.9 52.8 56.2 58.9 
Jordan      
JMPb 0.1 0.2 0.2 0.2 0.2 
JMP adjusted for microbial compliancec 0.1 0·1 0.2 0.2 0.2 
JMP adjusted for overall complianced 0.2 0·2 0.3 0.3 0.4 
Nicaragua      
JMPb 1.1 1.1 1.0 0.9 0.9 
JMP adjusted for microbial compliancec 1.8 1.8 1.8 1.8 1.7 
JMP adjusted for overall complianced 1.8 1.9 1.9 1.8 1.8 
Nigeria      
JMPb 51.6 55.2 58.7 60.6 63.5 
JMP adjusted for microbial compliancec 63.7 68.3 73.0 78.0 81.1 
JMP adjusted for overall complianced 64.5 69.8 75.4 81.6 85.5 
Tajikistan      
JMPb NA 2.3 NA NA 2.5 
JMP adjusted for microbial compliancec NA 2.6 2.7 2.8 2.9 
JMP adjusted for overall complianced NA 2.6 2.8 2.8 2.9 
JMP, Joint Monitoring Programme for Water Supply and Sanitation; NA, not available. 
a United Nations population data were obtained from the JMP web site. 
b The population without access to safe drinking-water was estimated using the original JMP figures. 
c Microbial compliance: the population without access to safe drinking-water was estimated using the original JMP figures adjusted for the percentage 
compliance with World Health Organization (WHO) guidelines on drinking-water contamination with thermotolerant coliform bacteria derived during the Rapid 
Assessment of Drinking-Water Quality (RADWQ) project. 
d Overall compliance: the population without access to safe drinking-water was estimated using the original JMP figures adjusted for the percentage 
compliance with WHO guidelines on drinking-water contamination with thermotolerant coliforms, arsenic, fluoride and nitrates derived during the RADWQ 
project. 
 
 Table 4. Effect of study assumptions on the estimated percentage of the population with access to safe drinking-water 
Study assumption Effect on estimated 
percentage with access to 
safe drinking-water 
No contamination occurred between the water 
source and the point of use. 
Overestimation 
The percentage of water sources found to comply 
with WHO drinking-water safety guidelines at a 
single survey date remained constant for a year. 
Overestimation, particularly for 
nitrates and thermotolerant 
coliform bacteria 
All untested types of improved water sourcea 
complied with WHO drinking-water safety 
guidelines. 
Overestimation 
All water sources complied with WHO drinking-
water safety guidelines on parameters not 
measured in the RADWQ project.b 
Overestimation 
All unimproved water sources did not comply with 
WHO drinking-water safety guidelines. 
Underestimation 
No account was taken of household water 
treatment and safe storage. 
Underestimation 
The percentage of water sources that complied with 
WHO drinking-water safety guidelines remained 
constant before and after the RADWQ project.c 
Unclear but country-specific 
The percentage of water sources that complied with 
WHO drinking-water safety guidelines was the 
same in urban and rural areas for each source type. 
Unclear but country-specific 
RADWQ, Rapid Assessment of Drinking-water Quality; WHO, World Health Organization. 
e Types of improved water source used by less than 5% of a country’s population were not sampled during the RADWQ project. 
b The RADWQ project tested water sources for the presence of thermotolerant coliform bacteria, fluoride, arsenic and nitrate compounds. 
c The RADWQ project was carried out between October 2004 and April 2005. 
c JMP-MC: the percentage with access to safe drinking-water was estimated using the original JMP figures adjusted for the percentage microbial compliance 
(MC) with WHO guidelines on drinking-water contamination with thermotolerant coliform bacteria derived during the RADWQ project.  
Fig. 1. Estimated percentage of the population with access to safe drinking-water in 1990a and 2008 in five countries and 
the Millennium Development Goal target for 2015, by assessment method 
d JMP-OC: the percentage with access to safe drinking-water was estimated using the original JMP figures adjusted for the percentage overall compliance 
(OC) with WHO guidelines on drinking-water contamination with thermotolerant coliforms, arsenic, fluoride and nitrates derived during the RADWQ project. 
JMP, Joint Monitoring Programme for Water Supply and Sanitation; RADWQ, Rapid Assessment of Drinking-Water Quality; WHO, World Health 
Organization. 
 
b JMP: the percentage with access to safe drinking-water was estimated using the original JMP figures. 
 
a For Tajikistan, the baseline year was 1995. 
